There are inconsistencies regarding the association of blood lead level (BLL) in opium addicts with severe abdominal pain. In present study, we aimed to assess BLL in opium addicts presented with severe abdominal pain. This cross-sectional study was conducted on 60 opium-addicted individuals admitted to our rehabilitation center in Zabol city during February-October 2016. BLL was measured using potentiometricstripping analysis (PSA) method. Statistical analysis was conducted in SPSS 20 software. From 60 addicts recruited, 47 (78.3%) were males. The mean age was 40.3±18.1 years old. The mean BLL was 43.1±117.4 µg/ dl. Considering a threshold of 18 µg/dl, 22 (37.6%) of the addicts had elevated BLL. The mean BLL in addicts with oral, inhalation and mixed method of consumptions were 54.9±1.5 µg/dl, 47.4±9.2 µg/dl, and 10.1±95 µg/dl respectively (P=0.5). No differences were found regarding the mean BLL among different age groups or between different genders. Furthermore, there were no significant difference in neither hematological parameters or liver enzyme in addicts with normal and elevated BLL. The BLL was not of significant difference in addicts with different methods of opium usage and severe abdominal pain. It is recommended to investigate the effects of factors such as the duration of opium usage and the concentration of lead in opium to influence BLL.
Introduction
Lead toxicity is a traditional health concerning issue concerning mankind from ancient times. During industrial development in 19 th and early 20 th centuries, lead toxicity became highly commonplace in industrial em-ployees [1] . However, patterns of lead toxicity have transformed in recent years [1, 2] . Occupational exposure in miners, contamination through food digestion or air inhalation are common potential sources of lead toxicity. Furthermore, concerns have been expressed toward the lead toxicity in addicts consuming adulterated narcotics [3] [4] [5] . Accordingly, opium addicts have been reported to have higher blood lead level (BLL) compared to healthy counterparts. Although this may be due to the usage of adulterated opium, the exact source of lead-contaminated opium is unclear [6] . Opium is of high economical value in most countries and in Iran, and this may encourage dealers to add this heavy metal to opiates in order to increase its weight and value.
Lead is responsible for many toxic effects toward human body. The elevated BLL can inflict adverse neurological, renal, cardiovascular, and hepatic effects [7] [8] [9] . Lead poisoning also causes a wide range of non-specific gastrointestinal symptoms including abdominal pain, nausea, and constipation [10] . In fact, gastrointestinal manifestations comprise the most common reported symptoms in lead-poisoned opium addicts [5] .
Opium is the most popular narcotic among Iranian addicts [11] . Opium addiction is especially high in the south-east of Iran which is in neighborhood of countries exporting embargoes of opium. Regarding the carcinogenic potential of lead, screening lead toxicity in high-risk individuals such as opium addicts is important. The majority of previous reports on opium related lead toxicity have mainly assessed only one method of opium usage (namely inhalation or digestion). There are few studies comparing the effects of the methods of opium usage on BLL. In present study, we measured BLL in opium addicts with a history of abdominal pain, and assessed a potential relationship between BLL and the method of opium consumption.
Participants and methods
The current analytical cross-sectional study was performed in the Addict Rehabilitation Center of Zabol city, the south east of Iran during February-October 2016. The age spectrum of the recruited opium addicts ranged from 3 to 76-year-old. The participants were chosen based on convenient sampling method. Those addicts presented with severe abdominal pain were recruited. The methods of usage were oral ingestion, inhalation or both. Inclusion criteria included being addicted for at least 6 months. Individuals at risk of occupational lead poisoning were excluded (miners, painters, and those working with wires and cables).
Our research was approved by the Ethical Committee of Research of Zabol University of Medical Sciences. Also, recruited patients were asked to fill an informed consent. Demographic information was gathered by interviews.
Blood lead level (BLL) assay
Blood samples (3 ml) were collected in tubes containing serum separator. The samples were labeled with patients' names as well as with specific ID numbers assigned for future data retrieving. The samples were immediately transferred to the laboratory, and serum samples were separated by centrifugation and stored at -20 until use. BLL was measured by potentiometricstripping analysis (PSA) method using Heavy Metal Analyzer ION 3 (Steroglass, S. Martino in Campo, Perugia, Italy). This is a highsensitivity method for measuring multiple heavy metals in multiple types of samples. Three electrodes are used in this method including carbon graphite electrode (working electrode), Ag/AgCl (reference electrode) and platinum (as counter electrode). At first, working carbon electrode was covered with mercury by electrolyzing of 20 ml Hg 2+ (1000 mg/kg). Then, BLL was measured through electrolyzing and striping steps. At the first step, the ion was reduced and placed on the working electrode, and at the second step, the ion was stripped from the surface of the electrode. The level of lead in the samples was determined by reading the peak of the stripping curves [12, 13] .
Statistical analysis
Frequencies and mean and standard deviations were applied for reporting qualitative and quantitative variables respectively. The data distribution was assessed by Shapiro-Wilk test. The association of BLL with the method of opium consumption was checked using Chi-square and Fischer exact tests. The mean differences of BLL among different opiumusage methods were sought using One-way ANOVA. All the analyses were performed in SPSS version 20 software. A P value < 0.05 was considered as statistically significant.
Results
Overall, 60 addicts with severe abdominal pain were investigated. Of these, 47(78.3%) were males. The mean age of the patients was 40.33 ±18.10 years old. The youngest and the oldest patients had 3 and 76 years old respectively. The frequencies of oral ingestion, inhalation and combined opium usage methods were 17 (28.3%), 30 (50%) and 13 (21.7%) respectively.
The mean BLL was 43.11 ±117.43 µg/dl in the addicts. Considering the 18 µg/dl cut off, 22 (37.6%) of the addicts had abnormal BLL. Minimum and maximum BLL levels were 0.55 µg/dl and 825 µg/dl respectively ( Table 1) .
As illustrated in table 2, the frequencies of abnormal BLL in oral ingestion, inhalation and combined opium usage methods were 7 (41.2%), 12 (40%) and 3 (23.1%) respectively (0.53). There was no statistically significant association between BLL and the method of opium consumption. In addition, the assessment of hematological parameters and liver enzymes revealed no significant differences between addicts with normal and abnormal BLL ( Table 3) . 
Discussion and Conclusion
The adulterated opium is an emerging source for lead poisoning worldwide. Among 60 opium addicts presented with severe abdominal pain, we here observed that 22 (37.6%) had abnormal high BLL. The mean BLL in this group was 43.11 ± 117.43 µg/ dl. The males constituted the majority of our patients which is in accordance with previous reports [5] . We observed no significant differences in mean BLL among different age groups, and genders. In current study, the highest BLL levels were observed in the addicts between 35-59 years old (excluding one addict in 14-25 years old age group which was an outlier). Furthermore, the mean BLL (11.6±5.5 µg/dl) was lower in addicts > 60 years old than other age groups. In a study on digester or inhaler opium addicts, the subjects with 40-60 years old had the highest BLL. In another study, elderly opium addicts (>60 years old) had the lowest BLL which was similar to our record [8] . There were also no significant associations between BLL and nor age or the duration of opium consumption in the study of Hayatbakhsh et al [14] . The lack of association between gender and BLL in present and precedent studies may root in the relatively low number of female addicts in studies. This explanation may also be applicable for different age groups. Studies with higher number of young and female addicts may clarify any possible associations between BLL and these factors.
Lead poisoning can present with a wide spectrum of clinical manifestations. The clinical presentation may encompass digestive symptoms including abdominal pain and constipation, hematological problems such as anemia, as well as general malaise, fatigue, and hepatic dysfunction [15] [16] [17] . The ingestion of opium can further present with acute severe abdominal pain [18] . Abdominal pain, anorexia, and constipation, along with weight loss have been the most common presentations in opium addicts with respective frequencies of 96%, 92%, 88%, and 84% [16] . In this study, we selected our target population from opium addicts who presented with severe abdominal pain as the most common encountered symptom in these individuals. However, we found no correlation between BLL and abdominal pain which is in line with the findings of a previous study [16] . Furthermore, abdominal pain was not associated with opium usage methods. Abdominal pain in opium-related lead toxicity is a common feature, and it is critical to be vigilant to avoid the misinterpretation of this entity with other etiologies such as pancreatitis, and cholecystitis [19] . This is important as there have been reports of unnecessary laparotomies (as high as 12%) in opium addicts presented with digestive presentations [5] . Searching for a history of opium addiction may be useful in the differentiation of lead-toxicity abdominal pain form other diseases [20] .
In our study, we found no association between the method of opium usage and BLL. Although oral opium consumers had BLL levels compared to the inhalers, this difference was not statistically significant. Accordingly, in the study of Amiri and associates who evaluated BLL in 39 opium inhaler and digester addicts, they found no significant difference in BLL between the two groups [8] . This was also in line with another study performed by Khatibi-Moghadam and associates in opium addicts [3] . In another study, BLL was higher in opium oral users than those who inhaled opium [15] . In parallel, Salehi and associates also described that BLL was correlated with the dose of ingested opium in addicts [21] . In fact, it seems that heat applied in inhalation method of opium usage affects the lead concentration [14] . Furthermore, the duration of opium consumption may be a determining factor [5] . Nevertheless, these variables were not determined in present study, and therefore it is recommended to include such factors in future studies.
In conclusion, our study showed that BLL was associated with neither gender, age nor the method of opium consumption among opium addicts presented with severe abdomi-nal pain. It is recommended to conduct studies with larger populations including higher number of females and young addicts to clarify any association between the demographic features and BLL in opium addicts.
